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‘-. ABSTRACT
;

This thesis examines the legal)l issues and implications of the

ITU Space WARC. In order to understand these issues, knowledge of

the geostationary orbit, the frequency spectrum, and satellite 'fyjq

technology is necessary; Chapter ] addresses these subjects. The

institutional framework and the parties to the WARC are reviewed iﬁf
in Chapter 2. Chapter 3 examines the current regulatory regime of
the geostationary orbit. It highlights the aspects most
unacceptable to developing countries. Chapter 4 reviews the
events Jleading to the WARC. Chapter S focuses on plann}nq.
Current and proposed planning methods, and the opposing views of
- planning are surveved. Chapter 6 analyzes the legal status of

the geostationary orbit and fundamental principles of space law.

Those principles are then applied to the current and proposed

- regimes of the geostationary orbit. The mandate of the WARC is t

the subject of Chapter 7; "equitable access"” and the scope and

powers of the WARC are examined. Conclusions are discussed in ;-“

<. Chapter 8. i
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ABSTRACT

This thesis examines the legal issues and implications of the
ITU Space WARC. In order to understand these issues, knowledge of
the geostationary orbit, the frequency spectrum, and satellite
technology is necessary; Chapter 1 addresses these subjects. The
institutional framework and the parties to the WARC are reviewed
in Chapter 2. Chapter 3 examines the current regulatory regime of
the geostationary orbit. It highlights the aspects most
unacceptable to developing countries. Chapter 4 reviews the
events Jeading to the WARC. Chapter 5 {focuses on planning.
Current and proposed planning methods, and the opposing views of
planning are surveyed. Chapter 6 analyzes the legal status of
the geostationary orbit and fundamental principles of space law.
Those principles are then applied to the current and proposed
regimes of the geostationary orbit. The mandate of the WARC is
the subject of Chapter 7; "equitable access” and the scope and
powers of the WARC are examined. Conclusions are discussed in

Chapter 8.
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RESUME

Cette th&se analyse les aspects juridiques et les implications
des Conférences administratives mondiales de radio (CAMR)
i ] spatiales de 1'U.I.T. Afin de bien comprendre ces questions, il *
- est nécessaire dq'édtudier d'abord l'orbite gé&ostationnaire, le

spectre des fré&quences et la technologie reliée aux satellites.
l Le chapitre 1 définira ces thé&mes. Le chapitre 2 traitera Adu
cadre institutionnel et des membres participant aux CAMR. Le
chapitre 3 présentera la ré&glementation qui régit actuellement
2 l1'orbite qgé&ostationnaire, et soulignera 1les dispositions
. défavorables aux pays en voie de développement. Le chapitre 4

rappellera les &vénements ayant mené 3 ces conférences. Le
i | chapitre 5 se penchera essentiellement sur la planification de ce
: service et analysera les m&thodes propos€es, celles qui existent

Aéja, et les critiques qu'elles ont soulevées. Le chapitre 6
i examinera le statut juridique de 1l'orbite g&ostationnaire et les
( principes de droit spatial s'y ré&fé&rant. Ces principes seront

par la suite appliqués aux ré&gimes juridiques actuels et proposés
i de 1l'orbite gé&ostationnaire. Le chapitre 7 tiendra compte du
mandat et de 1l'ampleur des pouvoirs des Confé&rences

admninistratives mondiales de radio, surtout au niveau de 1l‘'accés

o TEE e e

&quitabhle au spectre des fré&guences de l'orbite g&ostationnaire.
- Le chapitre 8 contiendra les conclusions 3 cette dissertation
E juridique.
;
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INTRODUCTION S
1

In August 1985, the International Telecommunication Union e
R
(ITU) will hold the World Administrative Radio Conference

(WARC) on the use of the geostationary-satellite orbit and the

planning of the space services which wutilize it. This iiﬁh
Conference is known as the Space WARC. Although the WARC's
scope is broad enough to include all uses of the geostationary
orbit, its focus will be on use of the orbit for
telecommunication satellites. In fact, this WARC could be one .
of the most significant telecommunication events since the dawn

of the space age.

It has been over twenty vears since the first satellite
provided 8 communication link from the geostationary orbit. In
that time, world communications have been transformed by the

use of satellites. This resulted in an increasing awareness of

the value of satellite telecommunication systems. As that
awareness grew, so did use of the two resources necessary for .Z?ﬁ
satellite telecommunications: the geostationary orbit, and the Tfji
radio frequency spectrum; together known as the orbit/spectrum :

resource. S

—
Technological advancement has resulted in increasingly jii
efficient use of the orbit/spectrum resource. But as the ﬁ ﬁj

demands placed upon that resource increased, many nations, —
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especially developing mnations, became concerned that the
- capacity of the resource might be reached or access to it made
g prohibitively expensive. Those countries are particularly ?5
dissatisfied with the regulatory regime governing use of the S
orbit/spectrum resource. They consider it to be inherently
discriminatory because, in their opinion, it protects early

users of the orbit/spectrum resource and penalizes later

users.

Dissatisfaction with the current ITU regulatory regime -
ultimately resulted in the <call for the Space WARC. 1Its
objective is to "guarantee in practice, for all countries, f{’

equitable access to the geostationary-satellite orbit and the —

o frequency bands allocated to space services .“1 The :3

Es developing countries generally believe the best way to do this jﬁj

ﬁ: is pursuant to a plan which partitions the orbit/spectrum Lﬁ
resource and allots portions of it to each country. The .

developed countries, on the other hand, generally favor the
current regime and beljeve such a plan would retard 2
technological advancement and waste unused portions of the
orbit/spectrum resource. Thus, the potentjial exists for a
confrontation between the developing countries, that have the

majority of the votes within the ITU, and the developed

1. ITU, Radio Regulatjions, Resolution No. 3, ITU Doc. No. —
5 ISBN92-61-01221-3, Geneva, (1982) C[hereinafter cited as 1982 s
~a Radio Regulations].
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countrjes, that have the technology and other necessary
resources. The result of this confrontation could be a
sweeping revision of the ITU regulatory regime for use of the
geostationary orbit by telecommunication satellites. Such
potential raises significant Jegal issues. The purpose of this
thesis is to examine those legal issues and their

implications.

The legal issues relating to the Space WARC are a combination
of two distinct bodies of law. Since the geostationary orbit
is in outer space, international space law is relevant. In

addition, because the radio frequency spectrum is the means by

which use is made of the geostationary orbit,
telecommunications law is also applicable. This thesis
examines both of these 1legal regimes. Additionally, any

analysis of the 5Space WARC must address technological and
policy issues. A nexus between technology, pPolicy and the law
exists for most uses of outer space; space telecommunications
is no exception. Therefore this thesis examines not only legal
issues, but also the -issues of technology and policy that

surround them.

.................................................
..........
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Chapter 1

THE GEOSTATIONARY ORBIT, THE RADIO FREQUENCY SPECTRUM.
AND THE TECHNOLOGY OF SATELLITE TELECOMMUNICATIONS: -

AN OVERVIEW

Radio frequencies and the geostationary satellite orbit have
been declared by Treaty to be "limited natural resources“.2 In
practice, these resources must be wused together and are
referred to as the geostationary orbit/spectrum resource. It

is important to understand why that resource is also limited.

Resolutions, Recommendations and Qpinions, Art. 33, Nairobi —
(1982) (ITU Doc. No. ISBN 92-61-01651-0) L[hereinafter cited as o
1982 ITU Convention). e
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To do so, the limits of its components and their interaction

must be examined.

*f 1.1.1 The Geostationary Orbit - Uses and Limitations %ft?

h: A satellite that orbits the earth above the equator at an s

altitude of approximately 36,000 Km (22,300 mi) will have a

- period of revolution approximately equal to that of the earth. -

ki Because the satellite revolves at the same rate as the earth, LY
- RN
- when viewed from the earth, it appears to be motionless and L

stationary relative to the viewing point. Such a satellite is

called a geostationary satellite, and the path it follows is

=~ the geostationary orbit.3

The geostationary orbit is actually a band around the earth

with three dimensions and a finite volume. Additionally, a

. 3. The relevant definitions in the Radio Regulations are:

Geosynchronous Satellite: “An earth satellite whose period of R
revolution is equal to the period of rotation of the Earth

. about its axis.” 1982 Radio Regulations, supra n. i, Art. 8, e
= No. 180. SN
- Geostationary Satellite: "A geosynchronous satellite whose g;;j
e circular and direct orbit lies in the plane of the Earth’'s W
- equator and which thus remains fixed relative to the Earth . . B
o ." 1d. No. 181. R
Geostationary-satellite orbit: “The orbit in which a

- satellite must be placed to be a geostationary satellite. " 1d.
- No. 182.




geostationary satellite is not exactly stationary. Because of fﬁ
numerous forces which act upon {t, a geostationary satellite Liﬁ
moves in a figure-eight pattern within the orbit volume.4 As a tfb
result of these f{forces, station-keeping maneuvers must be ' bﬁ:
periodically executed for the satellite to maintain its nominal ]
position. With current technology, & satellite can be -’f
_—
maintained within 0.1 degree of its nominal orbjital location on .
the equatorial plane. This results in the satellite moving 15
within an area of about 150 km on each side, at an altitude ﬂi
-
that varies by about 30 Km. Thus, the geostationary orbit is a .o
band around the equator 30 Km thick, 150 Km wide and 36,000 Km o
out in space.’ ﬁff
£
]
.......... ‘~'-::1
."}
4. Various forces act upon geostationary satellites. The first )
is man-made. It consists of the Jlaunch propulsjon and the T
station-keeping propulsion which is used to keep the satellite :::
in its proper location. The others are natural and include: T
the attraction of the mass of the earth, the oblateness of the o
earth, the ellipticity of the equator, the attraction of the };J
moon and sun, and solar radiation pressure. See U.N., Rhvsical o
Nature and Technical Attributes of the Geostationary Orbit, S
U.N. Doc. A/AC.1057/203 at 4-6 (Aug., 29, 1977) (hereinafter .
cited as the Geostationary Orbit);, and Perek, Physjics,. Uses and ffﬁ
Regulation of the Geostationarv Orbit. or, Ex Facto Seguitur e
Lex, XX Colloquium 400, 402-03 (1977). i
el
S. UN. Efficient Use of the Geostationary Orbjt at 5, U.N. o
Doc. A/CONF. 101/BP/?7 (1981) U(hereinafter cited as U.N. Doc. c
BP/7); and Perek, supra n. 4, at 403. 1f station-keeping -
stops, the satellite will begin to drift out of this band and Tl
will no Jonger remain stationary. Therefore, one of the -~
factors limiting a geostationary satellite’s useful life is the NN
amount of fuel it can carry for station-keeping propulsijon. {5

See also ITU, Eactors Affectina Station-Keeping of
Geostationarv Satellites of the Fixed Satellite Serwvice, CCIR =
Report 556-1 (1978). .

.....................................
.....................
............
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There are many space "services"6 which use the geostationary

A * R

O

orbit. Only a few of these currently have, or plan to have &
. significant number of geostationary satellites. Currently, the
major use of the geostationary orbit is {for telecommunication
satellites.7 From the geostationary orbit, a satellite can

have line-of-sight communication with almost one-third of the

earth.8 One satellite can cover al]l areas of almost any

country. Moreover, a8 system of three satellites can provide

continuous global coverage. Thus, a geostationary satellite

6. A "service" js defined as "the transmission, emission and/or
reception of radio waves for specific telecommunication
purposes. " 1982 Radio Regulations, supra n. 1, Art. 1, No.
20. Some 37 different services, including 17 different space
services, are defined in the Radio Regulations. JId. Art. 1,
Nos. 20 - 57. Services follow a functional breakdown
(broadcasting, meteorological, etc.) and a breakdown by type
of earth terminal (fixed, mobile, maritime mobile, aeronautical

mobile) . In the future, use of digital signals, which are
technically identical regardless of service, may render
service-based allocations obsolete. See Rothblatt,

International Cooperation in Regulating 12  GHz  Band
Geostationaryv Satellite Communications: Techpnology,. Geopolitics

And the Common Heritage of Mankind, 23 Colloquium 189 (1980). B
7. Other satellites which use the geostationary orbit include RS
meteorclogical and space research satellites. Their numbers ey
are few, and none present significant prospects for congestion RN
of the geostationary orbit/spectrum resource. U.N. Doc. BP/?7, o
supra n. 5, at 10-11. ff]
8. Very 1low elesvation angles from the earth station to the S
satellite greatly incresse interference. Therefore, areas of }ﬁJ
high northern or southern latitudes cannot be served by a rfiﬁ
satellite in the geostationary orbit. Sawitz, Spectrum-Orbit '

Utilizatjon, An _ QOverview, National Telecommunications S
Conference, at 43-1 (Dec., 1975). S

. -
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can be an important jink in domestic and international

telecommunications networks.

Geostationary satelljtes are also generally the Jeast
expensive telecommunication satellite system available.
Although telecommunication satellites can operate in other
orbits, they are not always at a fixed position relative to a
point on the earth. This has two significant consequences.
First, for continuous communication to and from a particular
point on earth, more than one satellite is needed.9 .Second,
earth stations with steerable antenna are required>to track the
satellites across the sky. This results in significantly more
complicated and more expensive earth stations. Due to these

{factors, satellites in the geostationary orbit offer the best

method of satellite telecommunication.lo

There are three telecommunication satellite services; all use

the geostationary orbit. The largest user by far is the "“fixed

9. The non-geostationary system used by the USSR, for example,
has 12 satelljtes, and is the only non-geostationary
telecommunication satellite system in use today. See infra n.
201. This system is needed by the USSR due to their extensive
northern areas which cannot be served by geostationary
satellites. See supra n. 8.

10. Geostatjionary telecommunication satellites also have a
longer Jife expectancy than satellijtes in other orbits,
primarily because they do not have to cross the Van Allen
radiation belt every orbit. See N.M. Matte, Aeraospace TLaw.
From Scientific FExploration to Commercial Utilization, 8¢
(19727).
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satellite service” (F55). This service is for communication via

satellite between fixed earth statlons.11 It was the first

type of satellite telecommunication system developed. The FSS

carries television, telephone, telegraphic and telex traffic,

and has the capability to carry other types of information.12

! Another telecommunication satellite service, the “mobile

satellite service" (MS8S), is f{for communication between earth

stations located on ships, aircraft and land vehicles.13 Since

the earth stations must be small, the satellites need to be

more powerful and complex.14 This service has progressed

slowly, and aeronautical service is still in the development

y perlod.15 The traffic volume and frequency requirements f{or

this service are considerably less than for the FSS.16

The remaining telecommunications satellite service 1is the

| “"broadcasting satellite service" (BSS).17 This service carries

E 11. 1982 Radio Regulations, suera n. 1, Art. 1, No. 22. The o
F55 is sometimes referred to as "“point-to-point” service. 1
12. See U.N.Doc. BP/7, supra n. S, at 9. S

. 13. 1982 Radio Regulations, supra n. 1, Art. 1, Nos. 29, 31 &
) 35.

14, See discussion infra n. 62 and accompanying text.

15. See U.N.Doc. BP/?7, supra n. S, at 9.

B Rl

16. Id.

17. 1982 Radio Regulations, supra n. 1, Art. 1, No. 37. L
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television or radio signals, via satellite, from a fixed earth
station to large numbers of small, i{nexpensive receiving
stations. Since the receiving earth stations must be s=mall,
and simple, this service must also use relatively powerful
sate]]ites.18 Although 'there are currently no operational

systems, experimental systems have been established, and

several] systems are being planned.l9

Given the importance of telecommunication satellites, and
their practical need to use the geostationary orbit, it is
important to explore the physical capacity of the orbit. Any
orbit may contain only a particular number of satellites until
it is physically saturated. An orbit is saturated when it is
impossible to insert a new satellite without significantly
increasing the'probabilitv of collision.zo In May, 1984, there
were 115 operational satellites in the geostationary orbit and

160 in various stages of planning.21 Theoretically, with the

current station-keeping accuracy of 0.1 degree,22 1,800

satellites could be uniformly spaced in the 360 degrees of the

18. See U.N.Doc. BP/7, supra n. 5, at 9.

19. 1d.

20. Perek, supra n. 4, at 404.

21. Kimball, Implications for _the [Future of Satellite

Communications, at 2, paper presented ¢to IIC 1984 Annual
Conference, Berlin (Sept. 21-23, 1984).

22. See sUPra n. 5 and accompanying text.
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geostationary arc without risk of <:ollisicm.z3 This

theoretical calculation, however, has two major weaknesses.

First, not all 1locations in the geostationary orbit are

equally useful. Certain areas are much more valuable f{for
telecommunication purposes than are others. Satellites over
I
) the Atlantic Ocean relay communications between Europe and

North America. Satellites over the Indian and Pacific Oceans
also relay communications between continents. Additionally,
i satellites over north America can cover all areas of the

continental U.S. These four locations are the most intensively
24

used areas of the geostationary orbit. Important areas like
i these often have more than one satellite assigned to & single

orbital ]o<:atior1.z5 Because geostationary telecommunications

satellites are concentrated in certain areas of the orbital
l arc, a calculation based on uniform spacing is misleading.

Second, a theoretical calculation based on station-keeping of

active satellites ignores the increasing problem of space NN

23. U.N. Doc. BP/?, supra n. 5, at 19. R
) 24. 1d. )
: 25. The Geostationary Orbit, supra n. 4, Add.4 at 7 (1983). L
. “There is no required minimum separation between orbital ;ifq
. positions of space stations as they are registered by (thel RO,
. IFRB. Sometimes the same position is assigned to several RO
) stations." Id. Satellites in the same orbital location must
" use different frequencies to avoid interference (see infra n. T

40 and accompanving text), or serve geographically separated
areas. See jnfra n. 54 & 55 and accompanying text.




;- debris. This term describes the collection of man-made

objects, other than functioning satellites, which inhabit the

" geostationary orbit. Included are non-functioning satellites,
.i spent rocket stages, and various parts which go into orbit
along Qith satellites.z6 Presently, the danger of collision

with space debris is small, but it has been recognized as "a
Eﬂ problem that is likely to become more serious in ([the)

iuture.“27

In conclusion,'it is generally accepted tﬁat the danger of

collision is very remote and that orbital saturation is not a

26. Menter, Space Obijects: Identification Regulation and
Control, John Bassett Moore Society of International Law,
Symposium on International Law and the Environment, Panel on
Space Debris (Oct. 20, 1978).

27. U.N., Report of the Second United Nations Conference on the

Exploration and Peaceful Uses of Outer Space, at 70, Vienna

(Aug. 9-21, 1982) Chereinafter cited as UNISPACE 82). For a

further discussion of the issue of space debris see generally,

Olmstead, QOrbital Debris Management:. International Cooperation

for the Control of a Growing Safety Hazard, 34th Congress of

A the IAF, (Oct., 1983); Gordon, Toward International Control of
c the Problem of Space Debris, XXV Colloquium 63 (1982), and :

) _ Diederiks-Verschoor, Harm Producing Fvents Caused by Fragments -9

of Space QObijects (Debris), XXV Colloquium 1 (1982). While the :

issue of space debris will not be significant at the Space

WARC, it is clearly an issue that needs to be addressed while .

the problem is manageable. The UNISPACE 82 report recommends ?dq

ot that the ITU "should examine the feasibility of incorporating -

in its future regulations a stipulation that a satellite owner -

is responsible for removing its satellites from the GSO when RN

e they are no longer usable." UNISPACE 82, suepra n. 27, at 70. o

J
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constraint on use of the geostationary orblt.z8 The

limitations lie elsewhere.
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1.1.2 The Radio Frequency Spectrum - Uses and Limitations

While physical saturation is not a significant constraint on
use of the geostationary orbit, frequency saturation is. To
perform a useful function, most satellites, and all
telecommunication satellites, need to communicate with earth

29

via the radio frequency spectrum. Several factors constrain

the use of the radio frequency spectrum by satellites.

As a result of physical characteristics of radio waves, only -
certain frequencies are suitable for wireless transmission of
information by satellite. For example, in the lower end of the
radio frequency spectrum, frequencies tend to follow the
curvature of the earth. In the vupper end of the spectrum,

frequencies suffer significant propagation (i.e. reflection,

28. See U.N. Doc. BP/?7 supra n. S5, at 12-14. A 1977 U.N. e
report estimated that based on the size of current satellites, R
the danger of collision was less than one collision per S00 - 4
vears. The Geostationary Orbit, supra n. 4, at 7. If large T
space structures are used in the future, as anticipated,
collision danger will significantly increase. Jd.

29. The radio frequency spectrum is that part of the
electromagnetic spectrum which is between zero and 3,000
gigahertz (GHz). 1982 Radic Regulations, supra n. 1, Art. 1,
No. 6.
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refraction and absorption) when they travel through the earth’s
atmosphere.30 Due to these and other physical constraints, the
groups of {requencies, or “"bands", optimally svuited for
satellite telecommunications purposes lie between 1 to 10

GHz.31

In addition to physical constraints, there are also
regulatorv constraints on the frequencies satellites can use.
As discussed earlier, the primary use of the geostationary
orbit is by the telecommunications satellite services. The
frequencies most suitable for those services are also well
suited for other telecommunication services. The 1TU has the
responsibility for evaluating the needs of the various services

and allocating frequencies.32 Both the broadcasting satellite

30. See Smith, Radio Freaguencv Allocation in Space
Communication, in "World Wide Space Activities", Report
Prepared for the Subcommittee on Space Science and Applications
of the U.S5. House of Representatives’ Committee on Science and

Technology, 95th Cong., 1st Sess ., at Sle, 519 (1977) .
Propagation may result in signal depolarization and attenuation
of signal strength. Water vapour presents a particular
problem. Attenuation due to precipitation and clouds "is

generally negligible at frequencies below 10 GHz and increases
with increasing frequency above 10 GHz." See U.N. Doc. BP/?7,
supra n. S, at 14.

31 Sawitz, supra n. 8, at 43-2. Advancing technology has been
extending the upper range of frequencies suitable for use by
telecommunication satellites. These advances will be reviewed
infra, at Section 1.2.

32. For a discussion of the ITU allocation function, see infra
Section 3.1. Competition is so strong that different services
often share the same frequency band. See infra n. 255.




service and the mobile satellite service have received ample

frequency spectrum for their anticipated demand. The fixed

satellite service, however, presents problems.

More than 95 percent of the geostationary satellites which
are operational or planned, are in the fixed satellite AR
service.33 This service has been allocated several {frequency

bands by the ITU. 1Its principal allocations, according to

normal pairings of uplink and downlink,34 are: the 6/4 GH:z

("C") band, which lies in the optimum range for wuse by S
telecommunication satellites;35 the 14/11 and 14/12 GHz ("Ku") 2
band, which is outside the optimum range, but generally :¥¥€

satisfactory for use with today’s technology; and the 30/20 GHz

("Ka") band, which is outside the optimum range and currently
used only on an experimental basis.36 These allocations are

primarily on a shared-service basis with one or more

33. Kimball, supra n. 21, at 3.

34. Uplinks and downlinks refer to the groups of frequencies on Sl
which information is transmitted either from the earth to RO
satellite, or vice versa. Allocations to the fixed satellite <
service specify whether they are for uplink or downlink. 1982
Radio Regulations, supra n. 1, Art. 8.
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35. A small portion of the 8/7 GHz band is also allocated, but
is used mainly for government communications. FCC., Lourth

Notice of Ingujrv, Gen. Docket No. 80-741, App. B, at 5 (May
10, 1984) (hereinafter cited as Fourth Notice of Inquiryl.
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36. For precise allocations, see 1982 Radio Regulations, supra
n. 1, Art. 8,
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2y terrestrial services.37 Great demands have.been placed on the s
Eﬁ C and XKu band allocations to the fixed satellite service, and E&
this service will be the focus of the Space Wﬁnc.sa EE
Another factor which constrains use of the radio frequency
spectrum is primarily a result of that use. Interference is
the "degradation of performance of a communications system due ‘f
to unwanted siqnals."39 While a detajled examination of 3
%a: interference is beyond the scope of this paper, a general N
understanding of the subject is needed. Interference can come ':"C
} from various sources and can occur in the uplink or downlink. g
' “Mutual interference", the interference {rom neighboring
satellite systems operating on the same frequencies, is the =
o

38. Fourth Notice of Inquiry, supra n. 35, at 4, U.N. Doc. -~
BP/7, supra n. 5, at 18; Kimball, supra n. 21, at 3; and see =
also Srirangan, Eguitv in Orbit: Planned Use of a Unjgue
Besource, at 8, paper presented at the I1IC 1984 Annual L
Conference, Berlin (Sept. 21-23, 1984).

39. U.N. Doc. BP/7, supra n. S, at 15. Interference is defjned
by the ITU as "(tlhe effect of unwanted energy due to one or a

- combination of emissions, radiations, or inductions upon e
. reception in a radiocommunication system, manifested by any T

performance degradation, misinterpretation, or loss of f{
L information which could be extracted in the absence of such -
) _ unwanted energy. 1982 Radio Regulations, supra n. 1, Art. 1, -
N No. 160. :

. 40. Braun, Z degree Spacing: Its Impact opn Domestic Satellite
:? Systems, Satellite Communications 32 (Nov ., 1981). Other
- sources of interference for satellite systems are: (1) internal
interference of the satellite itself from adjacent or -
’ cross-polarized transponders; and (2) terrestrial interference
S from microwave systems sharing the 4 and 6 GHz bands. Id.
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mest significant for a telecommunications satell!te.‘o L}v

Mutual interference has been cited as "the primary problem
wdl

limjiting the use of the geostationary arc It cannot be

reduced to zero when a frequency band is shared in a
42

- , geoéraphical region. While equipment can be designed to N
handle certain levels of interference,43 there is always a f;“
i- level above which intelligent communication is no longer t}
: Posslble.44 %
p“n:—.
Interference in a satellite telecommunications system depends AT
on a combination of factors. These include: antenna ii

characteristics of the earth station and satellite, modulation

methods; power levels; pfopagation effects; and station-keeping

- and pointing accuracy of the 5atellite.4s In general, the ,{Qf

- consequences of interference for geostationary Lﬁ;

N

- telecommunications satellites are that: (1) satellites which oo

h are Jocated in the same region of the geostationary arc must .
i use different frequencies, or serve widely separated

41. Sawitz, supra n. 8, at 43-3. If{

42. 1d. o

43 The CCIR develops standards for telecommunications ': ﬁ

equipment. 3See infra n. 127 and accompanying text. A

44. To ensure new systems will not cause such interference to }ﬁ;

existing systems, a Coordinsation procedure has been developed Tt

within the ITU. See infra n. 272 and accompanying text. ——

45. Sawitz, suera n. 8. ol
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geographical areas, in order to avoid mutual interference; and
(2) satellites using the same frequencies and serving similar
geographic areas must be spaced at a "minimum Sseparation angle*
s0 mutual interference is reduced to an acceptable level.46
Both of these consequences depend primarily on two factors --
the orbital 1location and the frequencv.47 The relationship
between these two factors establishes the concept of the

"orbit/spectrum resource."

An understanding of how satellites wuse the orbit/spectrum
resource requires a basic knowledge of satellite technology.
This section first presents a simplified description of a

satellite telecommunication system, and a typical satellite.

46. In general, as separation increases interference
decreases. 5See U.N. Doc. BP/?7., supra n. S, at 17.

47. Minimum required orbital spacing also depends on (1)
earth station and satellite antenna gain and sidelobe
discrimination; (2) transmitted power; (3) receiving system
sensitivity,; and (4) sensitivity to interference. Four th
Notice of Inquiry, sSupra n. 35, at App. C, p. S.

When planning a geostationary satellite telecommunication
system, in addition to the frequency and orbital location,
other matters must also be considered. They include the effect
of solar interference, loss of solar power, fuel required f{or
station keeping, and the need for an in-orhit spare. See the
Geostationary Orbit, supra n. 4, at 6. '
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It then reviews significant advances in satellite technology '
and their consequences by wusing the INTELSAT series of

satellites as examples. Thereafter, other technological

advances which may affect use of the geostationary orbit are ¢

surveved.

t A satellite telecommunication system contains two major - -

components -- the satellite and the earth station. A system |

will involve at least two earth stations and may involve more

F ) than one satellite. The earth station transmits a signal from _ 4
: its antenna to the satellite wusing the assigned uplink

- frequency. This signal is picked-up by the satellite receiving

antenna. A transponder then amplifies it, changes |jts __;:
trequency to the assigned downlink frequency, and transmits the A“vi
signal from the satellite transmitting antenna back to another ,
earth station antenna. Terrestrial telecommunications networks

carry the signal between the earth stations and the end users.

A "standard” C band satellite is assigned 500 MHz for uplink
and another 500 MHz f{for downlink.48 That total bandwidth is
broken up into units for use by individual transponders which .;ﬁg
usually have & total! bandwidth of 40 MHz each. With that

bandwidth, each transponder can carry a certain amount of

information, normally about 1,000 telephone channels or one

48. A "standard satellite" is defined in U.N. Doc. BP/7, supra T
n. S5, at 18. AN
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television channel. 5Satellite transmitting antennas are either f;;

global, hemispheric, or spot beams.*’ :E%

The first commercial communications satellite, INTELSAT 1 ’ i;i

- (Early Bird), was launched in 1965. It used the C band, and had ‘j
fﬁ: a capacity for either 240 circuits or one TV channel. Antennsas -
i=i were confined to the heavy traffic corridor between Europe and ;;;
{ North America. Only two earth stations could access the '
- satellite at a time.°° By 1967, INTELSAT II had the same
capacity, but it had hemispheric antennas and multipoint access ;;i

for earth stations in its area of coverage.s1 The first tﬁf

;% INTELSAT 111 was launched only a year Jlater, in 1968. It had a gaﬁ
: capacity five times greater than INTELSAT I or II, for a total éﬁ:
of either 1,500 circuits or 4 TV channels, or combinations of f;*

both. 3% \
The first INTELSAT IV was orbited in 1971. It could handle ffﬁ

4,000 circuits and 2 TV channels. It had two global receive i%g

3; antennas, two global transmit antennas, and for the first time, ’i
- two steerable spot beam antennas which could focus beams to R
- 49. 1d. 3
T 50. INTELSAT, Annual Raport, 39 (1978) U(hereinafter cited as RS
. 1978 INTELSAT Annual Report). ;{ﬁ
S s2. 1d. B

=

$3. 1d. at 23, and 40.
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high density routes with greater power efficiency. The first

INTELSAT 1V-A, launched in 1975, improved capacity to 6,000
circuits. This was accomplished by frequency reuse in the C
band; the same frequencies were used by two antennas, one of
which beamed east and the other west. Because there was wide
geographical separation of service areas, interference was
within acceptable limits.s‘ Frequency reuse has becc' - a major
factor permitting increased use of the orbit/spectrum

resource.

—— = - -

54. Id. at 25, and 40.

55. Frequency reuse in the north-south direction by satellites
in the same geostationary arc should be an important technical
issue at the Space WARC. Many developing countries are located
much further south than the developed countries. I1f those
countries can use the same frequencies, then access to the
geostationary orbit/spectrum resource by the developing
countries is not prevented due to use by developed countries.
There appears to be some disagreement regarding the technical
feasibility of such reuse. Two 1980 reports are somewhat
contradictory. One report questioned whether north-south beam
isolation would be sufficient to serve both hemispheres.
Beakley, Satellite Communications. Growth __and Future,
Telecommunications, Vol. 14, No. 11, at 19, 23 (Nov., 1980).
Another report, however, concluded that such frequency reuse e
was Practical in the near term. Ackerman & Weinberger, f{,j
Satellit Syst ¢ Industriali { Natj - Aft WARC 79 . s
in "A Collection of Technica)l Papers", AIAA 8th Communications A
Satellite Systems Conference, at 776 (1980). A 1981 U.N. Report S

concluded that "if North American and USSR domestic services Sl
use directional antennas, they can avoid interfering with South ]
American or Asian services using stellites in the same arc." 3

U.N. Doc. BP/?7, supra n. S, at 19 (emphasis added). It thus
appears that for frequency reuse of this nature to work (1) the
service areas should be widely separated (i.e. while the U.S.
and Mexico may not qualify, Canada and Mexico should), and (2)
the satellites must use spot beam antennas.
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The first INTELSAT V was orbited in 1980, and incorporated a
number of technological advances which allowed capacity to be
dramatically increased to an average of 12,000 circuits and 2
TV channels. This was the first INTELSAT satellite to use the
Ku band in addition to the C band. The C band was reused four
times. Reuse was accomplished as before by east and west
hemispheric beams, and that reuse was then doubled by use of

"polarization".56 The XKu band was reused twice by use of east

and west spot beams.57 INTELSAT VI is being designed to more
than double the capacity of INTELSAT V through use of various

advanced technologies.sa

These increases in the capacity of INTELSAT satellites
demonstrate the advances made in telecommunication science.
They have been brought about primarily through frequency reuse
and use of higher frequencies. Significant advances, however,

have also been made in other areas of satellite technology.

$S6. Electromagnetic waves can be polarized so that "two signals
can be transmitted and received independent]y at the same

frequency.” U.N. Doc. BP/7, supra n. S, at 7. See also
Edelson, Marsten & Morgan, i
Satellites, IEEE Spectrum 56 (March, 1982).

§7. INTELSAT, Annual Report, 12 (1983) (hereinafter cited as
1983 INTELSAT Annual Report]. Reuse by polarization is not as
practical at frequencies higher than 10 GHz due to propagation
effects of precipitation which can depolarize the signals.
U.N. Doc. BP/7, supra n. 5, at 20.

58. 1983 INTELSAT Annual Report, supra n. S?7, at 12,
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I Advances in antenna technology have been vparticularly
noteworthy. The radiation pattern of earth station
transmitting antenna is "one of the most important factors in

l ) determining the interference between systems of geostationary

n59 Improvement in antenna characteristics recently

satellites.
prompted the U.S. Federal] Communication Commissions (FCC) to
» reduce orbital spacing for C and Ku Band svstems.60 Improved

antenna technology has also led to smaller and less expensive

- — -

59. ITU, Recommendations and Reports of the CCIR, 1978, Vol.
1v, Report 453-2, "Fixed Service Using Communication
Satellites", para. 2.1, (1978) ([hereinafter cited as Fixed
Service CCIR Reportl.

A perfect antenna would radiate energy in a beam {from the
transmitting antenna directly to the receiving antenna and
nowhere else. In practice this cannot be done. The energy
radiated from an antenna is divided into three components.

i They are '"the main beam, in which the power is sufficient for
' reliable communication, the side-lobe area, in which the power
is insufficient for communication but may interfere with
communication, and the rest of the circle, in which the power
level is sufficiently low to avoid interference."” U.N. Doc.
BP/7, supra n. S, at 8. At a given frequency, the minimum
] distance between satellijtes and between earth stations
communicating with different satellites, is defined by the T
side-lobe power levels and the system sensitivity to ]
interference. Id. See also Jeruchim, A_Survey of Interference S
Proceedings of the IEEE, Vol. 65, No. 3, at 31?7 (March, 1977). N

. 60. Spacing in the C band has been reduced from 4 to 2.5 - 3.0
- degrees for existing systems, and to 2 degrees for future
. systems. Fourth Nctice of Inquiry, supra n. 35. In other
5 areas of the world, spacing for satellites in the C band is
. usually between three and five degrees. U.N. Doc. BP/?7, =upra
) n. S, at 17. Advances in antenna design which result in
decreased side-lobe radiation enable closer satellite spacing.
1d. at 21.
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earth station receiving antenna.61 Nevertheless, an important

general rule remains -- for smaller earth station antenna,

either higher power satellites are required,62 or higher

frequencies must be used.63

Other technologies currently being studied may result in

further improvements in orbit/spectrum use. They include:

increased use of spot beams;64 intersatellite links;65

61. INTELSAT recently approved a new standard earth station
with an antenna diameter of about S meters. Lowndes, lIntelsat
Alters Farth Station Standards, Aviation Week & Space
Technology (AWST), Jan. 16, 1984, at 203. This earth station
will, however, have less performance than Jarge INTELSAT
antenna and is designed primarily for use in isolated areas of
developing countries. 1d.

62. A 10 db increase in satellite EIRP (Equivalent
Isotropically Radiated Power) can result in a significant
reduction in antenna size and a great reduction in cost. ITU,
2 14 ' ¢ S Tel ti ‘ D ] I
Service Prospects for the Rural Areas 7. U.N. Doc.
A/CONF.101/BP/1GO/15 (1982) (hereinafter cited as U.N. Doc. No.
BP/1S1). Higher power may also be effectively achieved locally
through use of spot beams. See jinfra n. 6S.

63. Generally, as- the frequency increases the required size of

the antenna decreases. Lanpher, ACTS. The Case for U S_
Investment in 30/20 GHz, Satellite Communications, May 1983, at
22, 30,

64. Spot beams are an extension of the concept used in INTELSAT
IV-A satellites where {frequency reuse was obtained by using
east and west beams. Multiple spot beams allow focusing of a
satellite's radiated power, and frequency reuse by service to
many geographically separated areas. Rothblatt, supra n. 6.

65S. Satellite-to-satellite links can avoid multiple earth-to-
satellite hops for very long distance communication, thereby
increasing efficiency. UNISPACE 82, supra n. 27, at 18.
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use of higher irequencies;66 use of large space platforms or

satellite clusters;67

66. Satellites which operate in the 30/20 GHz bands are being , ]
tested in the U.S. Japan, and Europe; the U.S. system may use
20 spot beams ior extensive frequency reuse. Jd.. see also
Lowndes, Acts Test Linked to Lead in Technology, AWST, April 9,

1984, at 76. One U.S. company has already filed an application . -
with the FCC for an orbjital assignment using the 30/20 GHz R
band. Lowndes, Hughes Plan Mayv Start Round of Ka Band Filings. T j.

.
Py

AWST, Dec. 19, 1983, at 28. =

1 4

Higher frequencies have certain distinct advantages other
than not being in an intensively used area of the spectrum.
They permit use of smaller earth station antenna, closer
satellite spacing, and because terrestrial services do not use

PR

the same frequencies, earth station antenna can be 1located in
cities and even on customer premises. Unfortunately, higher =T
frequencies have a strong drawback. They are subject to '

significant attenuation by rain, which requires diversity in
earth station siteing, power boosting, or reduction of data )
rate. \Wadsworth, longitude-Reuse Plan Doubles Communication
Satellite Capacity of Geostatiopnarv Arc, A Collection of "“T
Technical Papers, AIAA 8th Communications Satelljite Systems s
Conference, at 198 (April, 1980). .

67. Large space platforms would allow interconnection of S
missions and offer significant economies of scale while T
conserving the orbit/spectrum resource through reuse of several

frequency bands. Satellite clusters connected by =~
intersatellite links offer similar advantages, but would not be IR
as cost efficient. Edelson, Marsten & Morgan, Suprs n. 56, at
64. See also NASA, The Next Step: Large Space Structures, NASA
Facts, NF-129, (1982);, Pelton, J1s there a Space Platform in
INTELSAT ‘s Future 2, A Collection of Technical Papers, AIAA 8th
Communications Satellite System Conference, at 408 (1980),;

Carey, Developing the Concept of a Geostationarv Platform., A e
Collection of Technical Papers, AlIAA 8th Communications A
Satellite System Conference, at 192 (1980); Das, A_Repqort on
the Technical  Aspects of Regulatorv-Policy  Issues of
LGeostationary Platforms, NTIS No. PB 82 142191 (1981)(a study
conducted for the U.S. FCC); and Comsat Clusters May Impbrove
Coverage, AWST, Sep. 3, 1984, at 233.
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digital signal transmission;68 efficient signal processing

schemes;69 use of laser transmissions;7o and improved

station-keeping and antenna pointinq.71

Operating techniques which may lead to more efficient use of

the orbit/spectrum resource are also being developed. These

include more efficient combinations of satellites in orblt;72

68. Digital encoding has several advantages including a lower
power requirement for a fixed signal quality, amenability to
bandwidth compression, and facilitation of signal processing
on-board the satellite. Edelson, Marsten & Morgan, supra n.
56, at 58-62; Special 1SS Network Planning, Telesis, Vol. 6,
No. 2 (April, 1979); and U.N. Doc. BP/7, supra n. S, at 21.

69. Time~division multiple access (TDMA), for example, makes a
more efficient allocation of satellite capacity to earth
terminals based upon demand, than does {requency division
multiple access (FDMA). Ackerman & Weinberger, supra n. S5,
and U.N. Doc. BP/?7, supra n. 5, at 21.

70. Laser transmissions could effectively eliminate
interference and allow reduced satellite spacing. Laser
signals, however, are very sensitive to weather conditions and
would require earth stations much more complex and expensive

than those required for radio signals. The Georgetown Space
Law Group, The Geostationarv QOrbit: Legal, Technical and
Poljtical lssues Surroundina Its Use - in World

Telecommunications, 16 Case W. Res. J. Int‘l L. 223, 232
(1984) .

71. Weiss, Relatimag to the Ffficiencv of Utilizatiop of the
Geostationarv Orbit/Spectrum jn the Fjxed-Satellite Service,
Proceedings of the IEEE, Vol. 68, No. 12, at 1484, 1488 (1980).

72. Orbit/spectrum utilization is more efficient when
satel]lites with similar characteristics are placed next to each
other. Fixed Service CCIR Report, supra n. S9, at para. 8.
Sawitz, supra n. 8, at 43-7; and U.N. Doc. BP/7, supra n. S,
at 22-23.
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uplink/downlink reversal;73 use of slightly inclined

74

geosynchronous orbits, and alternatives to the geostationary

orbit such as eccentric 12 hour orbits.75

Improvements in other areas of technology also impact wupon
increased efficiency in use of the geostationary orbit.

Advances in launch vehicle technology resulting in increased

pavloads have permitted use of heavier satellites capable of a

variety of missions.76 Additionally, developments in
- fibre-optic technology may establish cable as a more viable
alternative to satellites, thereby relieving some of the ]

pressure on the geostationary orbit.77

73. With uplink/downlink reversal, in theory, a satellite could
be inserted in orbit between two satellites using the
frequencies currently assigned for uplinks and downlinks. The
new satellite would reverse those {requencies and wuse the L
standard wuplink for its downlink etc. New problems of g
interference, however, may result. U.N. Doc. BP/?7, supra n. AN
S, at 20. This technique is not wused in the U.§5. due to T
potential sharing problems with space and terrestrial systems;
it may be useful in other areas of the world where use of the
spectrum by terrestrial services is not as intense. Fourth S
Notice of Inquiry, supra mn. 35, at 26. e

DA
APV )

74. These plans would require use of more satellites and S
steerable earth station antenna, but could double or triple the T
capacity of the geostationary orbit. Ackerman, suera n. 55,
at 777, Wadsworth, supra n. 66, at 198.

75. See The Geostationary Orbit, supra n. 4, Add. 4, at 5-7.

St had b A bl

76. Edelson, Marsten & Morgan, supra n. 56, at 62-64.

77. Klass, Progspect of Competition .Jolting Intelsat Members, . ”f
jj AWST, June, 25, 1984, at 171, 177. KNP




While technological advancement has been impressive, certain
considerations need to be mentioned. First, a constraint on
implementation of new technology is the existence of the very
expensive facilities in use for current technology. Their
technological obsolescence would entail a significant economic
cost. Second, although satellite technology for use above 15
GHz is changing rapidly and affects the state of the art,
technology for use below 15 GHz is changing at a more moderate
pace and mainly affects factors of cost or performance.?8
Finally, no discussion of satellite technology would be
complete without stressing the complex interface between
different components of satellite systems. For example,
greater radiated power from a satellite may enable the use of
smaller earth station antennas, but use of smaller antennas
generally requires a wider satellite spacing, and increased

satellite power can adversely affect terrestrial svstems.79 e

78. See Fourth Notice of Inquiry, supra n. 35, at 4.
79. UNISPACE 82, supra n. 27, at 18.

For additional information on communications satellite
technology, see also ITU, Provisional Technic=2l Report For WARC 3
- 84, Doc. 4/286-E (June 9, 1981); Sachdev, Satellite IS
ﬂnmnuuun_lumuuuuumu_ﬂm_nm_m_s AIAA 8th
Communication Satellite System Conference 433 (1980); Rusch & T
Cuccia, A __Projection of the Development of High Capacity
Communications Satellites jn the 1990‘s, AIAA 8th Communication
Satellite System Conference 412 (1980), FCC, Second Notice of =
Anguiry, Gen. Docket No. 80-741, Appendix C (June 1, 1981). e
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The geostationary orbit/spectrum resource is limited for §ﬁ¢5
several reasons. First, it is an area of limited volume.80 -
-

Second, the frequencies available for use by geostationary KRNI

telecommunication satellites are limited by physical and f}f.

]
regulatory constraints.81 Finally, due to mutual interference, SEPE
satellites must often be spaced at a minimum separation ) -y

LY
angle.82 Given these Jlimitations, the next issue 1is its

capacity in numbers of satellites.

A 1977 U.N. study examined the potential 1limits of the
orbit/spectrum resource and determined "(ilJt is impossible to

state how many satellites can be accommodated in the
.83

geostationary orbit. This result is due to the nature of

this resource. Unlike most other "resources", such as coal, or

other minerals, the orbit/spectrum resource is not consumed by NERRY

- g
use. It is a renewable, non-depletable resource. Its capacity }ﬁéﬂ

is mainly limited by technology, which has been continually

80. See supra n. S and accompanying tesxt.

81. See supra n. 30-38 and accompanving text.

82. See supra n. 41-46 and accompanving text.

63. The Geostationary Orbit, supra n. 4, at 1.
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advancing, and depends on so many factors that it is impossible oo
to aquantify it at any certain time.84 Nevertheless, the jfj
dimensions of the orbit/spectrum resource are finite. Although
its ultimate maximum capacity is impossible to quantify due to

technological advances, certain aspects of this resource are . _Qf

approaching their limits.

Concern has repeatedly been expressed that some of the more
desirable dimensions of the resource are reaching saturation.
A report prepared for the U.5. Congress in 1977 concluded that ;;;
“Ctlhe 4-6 GHz band is the most highly used part of the
spectrum and is, for all intents and purposes, already

w85

completely filled. A 1981 U.N. report on use of the —_—

geostationary orbit declared that portions of the orbit were iig
yirtually full” with respect to the 6/4 GHz band.®® Recently, i

the U.S. FCC stated "we can no longer warrant that we will be —

84. Although capacity of the orbit/spectrum resource cannot be F
calculated, it 1is possible to examine a proposed satellite
system, with all of its parameters defined, and determine
. whether it will significantly interfere with existing and
e planned systems. Jd. This is accomplished through procedures R
- established by the ITU. See infra n. 268-275 and accompanying N

i text, e

85. Smith, supra n. 30, at S519.

86. U.N., Doc. BP/?7, supra n. 5, at 18. S

For a more detailed analysis of the concerns expressed sbout e

the 4/6 GHz band and other bands, see Jakhu, The lLegal Regime -

N of the Geostationarv Orbit, 38 - 75, (1983) (Doctoral Thesis on =
il file at the McGill University, Institute of Air & Space Law). v




able to grant every orbital assignment that may be requested by s

. SN <

qualified applicants.“87 e

- In contrast to studies which detail the saturation of the 6/4 E

GHz band, there are other studies which conclude that the

overall capacity of the orbit/spectrum resource is sufficient
88

E at least for the remainder of this century. These studies, "‘*

. however, base their estimates on use of advanced technologies

and higher f{requencies. Understandably, a study based on
implementation of advanced technologies and the most efficient i
5 -
use of the orbit/spectrum resource will vary greatly from a RO
o
87. FCC, licensing of Space Stations jn the Domestic e
i = jte i ., Docket No. 81-704, at 36, para. 76 Vi

(April 27, 1983). A recent ITU Report stated "there are certain
orbital segments and frequency bands that are already
congested, and this may lead to coordination processes which R
may be complex and costly." ITU, CCIR Preparatorv Meeting ORE M

=_B8S. Joint Meeting, Doc. B/152 (Rev. 1)-E, at 3 (July 17, -—
1984). o

88. One study concluded orbit/spectrum capacity would be "}i
- "adequate to meet the foreseeable needs of the Fixed Satellite -
-t Service for the remainder of this century." Weinberger,

C I t Satellft g I C T Tt h Ad {
Technology. at 30, paper presented at EMC 80, International ]
o Wroclaw Symposium on Electromagnetic Compatibility (1980). e

89. Typical of this relationship is a U.N. study which
concludes “"foreseeable technology will permit the geostationary ~
orbit to accommodate the growth of existing systems and the

introduction of new systems for new users for at least the next S
two decades." U.N. Doc. BP/?7, supra n. S, at 23-24. However, Y
this study also acknowledged that (1) future systems may have
’ to use advanced technology to gain access to the orbit;, (2) use -
o of advanced technologies may become mandatory; and (3) these
technologies are probably going to be more expensive, and
therefore the burdens imposed will "fal) most heavily on the e
. developing countries . . ." Id. at 24. e

........................
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study based on use of current technology and use of the C A

;}E band_59 Regardless of the technology emploved, however, 3%
;F studies generally agree that, at least for the C and Ku bands, ] :i
- sometime in the late 1980s to the mid-1990s, significant areas
o of the orbit/spectrum resource will be saturated.90 As a

direct result of concerns for availability of the C and Ku
bands, some developed countries have proceeded with plans for
geostationary telecommunication satellites primarily to ensure
they secure a favorable orbital slot while they are still

available. ! v

Saturation of the C band is of particular concern to

developing countries. 1t is the technologically most
well-developed band because it has been in use the Jlongest.
Its physical characteristics are also desirable to developing
countrijies; those countries often have high rainfall areas which -

result in adverse propagation effects when higher frequencies

90. A NASA chartered study concluded that by the early 1990s ,
U.5. capacity in the C and Ku band would be saturated. 3Studjes Lj
Foracast Satcom Shortage, AWST, Feb. 25, 1980, at 42; see also .
Lowndes, U. S, Facing Ccmpetition for Satellite Posjtjons, AWST, -
March &, 1962, at 103. Another author concluded that even with )
technological improvements, the capacity of the lower bands is

finite and will be overtaken by growth in the late 1980s or mid

1990s. Lanpher, supra n. 63.

91 Australia was motivated by such concerns, see jinfra n. 250 - -
and accompanying text; as was Canada, see Jakhu, supra n. 8eé, <
at 58. o
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are used.92 Moreover, the C band is the most economical band

to use because the associated equipment, which is based on

AU . EIUDENNURIRE AP

established technology, is generally less expensive than

equipment based on newer technology.

Given the concerns expressed for the continued availability

- ——a

of the more advantageous portions of the geostationary
orkit/spectrum resource, it is not surprising to see efforts

being made by developing nations to ensure their access in the

future. These nations are concerned not only about
availability, but also price. The use of new technologies and

higher frequencies involves additional costs. “The concept of

“saturation point" embodies the idea that at soﬁe point the —

incremental cost of obtaining more channels will rise

dramaticallv.“93 Moreover, the satellite systems most
desirable to developing nations may not use the orbit/spectrum St
resource as efficiently as it could be used.94 Thus, estimates N

based on use of the most efficient technologies and higher
frequencies may not be warranted from the point of view of v

developing countries.

92. See supra n. 30; and U.N. Doc. BP/15, supra n. 62, at 12. - -

93. Lanpher, siutpra n. 63.

94. Small, simple earth stations are necessary for use of
satellites by rural, sparsely settled areas. See infra n. :
238. Such stations, however, require high power satellites <=
which do not wuse the orbit/spectrum resource in the most RN
efficient manner. See UNISPACE 82, supra n. 27, at 18.
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Chapter 2

R THE INSTITUTIONAL FRAMEWORK

: This chapter reviews the major institutions involved with
j#j orbit/spectrum resource issues. Two institutions are examined
- in particular detail: the ITU, the forum for the Space WARC,;
j? and INTELSAT, the 1largest single user of the geostationary
é} orbit. Other institutions are covered in & more general
—
manner, stressing aspects of particular relevance.
% The ITU is the sole specialized agency of the U.N. for R
-\ R
;j international telecommunications.95 It has the largest
o 1
e T ]
e 95. 1982 ITU Convention, supra n. 2, Annex 3. The ITU is a 2
- direct descendant of the International Telegraph Union, which 3&:
- was formed in 1865. For a history of the ITU see Leive, o
. : T} B
- Begulation of the Radio Spectrum, (1970); and Glazer, TIhe ~
Law-Making Treatijes of _the Internatijonal Telecommunication o
Union Through Time and in Space, 60 Mich. L.R. 269 (Jan. 1962). NS
'.'_‘.‘{
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membership of any international organization.96 The qene§al

purposes of the ITU are:

a) to maintain and extend international cooperation
. . for the improvement and rational wuse of
telecommunications of all kinds, as well as to
promote and to offer technical assistance to
developing countries in the field of tele-
communications,;

b3 to promote the development of technical
facilities and their most efficient operation with a ER
view to improving the efficiency of tele-
communications services, increasing their usefulness
and making them, so far as possible, generally -
available to the public; N

c) to harmonize the ggtions of nations in the . e d
attainment of those ends. ENOS

To accomplish these purposes, duties were assigned to the ITU. ;~;§
Three duties are of particular relevance. These duties are to: ——t

a) effect allocation of the radio frequency
spectrum and registration of radio frequency
assignments in order to avoid harmful interference
between radio stations of different countries;

b) coordinate efforts to eliminate harmful
interference between radio stations of different .
countries and to improve the use made of the radio e
frequency spectrum; T

96. The ITU has 158 member countries. Membership is limited to
sovereign states. 1982 ITU Convention, supra n. 2, Art. 1.
wWwhile the ITU fully recognizes the sovereign rights of each
nation to regulate its telecommunications, the vast majority of
nations have joined the ITU out of a realization that
international cooperation in use of the radio frequency
spectrum jis a necessity due to the potential of harmful
interferance from stations operating in other nations.

97. 1d. Art. 4(1).
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c) foster international cooperation in the delivery .

of technical assistance to the developing countries

and the creation, development and improvement of
telecommunication equipment and networks in
developing countries by every means at its disposal,
including through its participation in the relevant .
programs of the United Natiggs and the use of its own
resources, as appropriate;

Two international agreements define the organization and
:I operations of the ITuU: the Convention,99 and the
Regulations.loo The Convention is the basic instrument, or
constitution of the ITU. It creates the legal existence of the

l, ITU, fixes its structure, defines its purposes and membership,

- establishes its relationship with the U.N. and other

international organizations, and sets f{orth certain general

provisions relating to telecommunications.

The Radio Regulations are extremely detailed provisions of
over 1,700 pages, which are created or revised at
Administrative Conferences. The provisions of most importance
I;f . to the Space WARC are Chapters LIl and IV. Chapter III covers
the allocation of the frequency spectrum to various services

and general rules for assignment and use of {frequencies. The

9. Id. Art. 4(2).
o 99. 1d.

100. 1982 Radio Regulations, supra n. 1. In addition to the .
Radio Regulations, there are also Telephone and Telegraph S
Regulations. Only the Radio Regulations, however, are directly o
related to issues which will be addressed at the Space WARC. :

<. 1 L .":-A"'" .

.

o, 0, . ..
o’ ., et e

. . a,

LI o N %

/
:
%
:‘

p
S
¥
(l

p .

b 7
P’
-
3

y




B s s T L . N T e .. S T T P R Ty —p— Lour e aege T T

[ AR

. very important Table of Frequency Allocations is found there.

;j Chapter IV sets forth the rules for Coordination, Notjification,

i and Registration of {requencies.‘w1

These two chapters have
been called "the heart of the Regulations”,loz and have been
controversial since the 1947 Atlantic City Conferences. The

Regulations, like the Convention, is a treaty which binds the

governments that have approved them.103
The ITU jis organized into four permanent bodies: the
i Secretarijat; the International TFrequency Registration Board
; (IFRB); the International Radio Consultative Committee (CCIR);
Ei and the International Telegraph and Telephone Consultative
i Committee fCCITT). Three other bodies are convened
§ periodically: the Plenipotentiary Conference; the Admin-

istrative Council; and Administrative Conferences.

u
AL

- mmmmmemee- : ‘
D

= 101. Part A of the Regulations also includes terminology and -
" definitions, rules regarding measures against interference, AR
'f administrative provisions for stations, and technical T
~. characteristics of stations. Part B contains provisions RPN
" relating to groups of services and to specific services and SRR
i stations. The Radio Regulations also contain 44 appendices o
J which supplement certain areas of Part A and B. Allotment plans -
e which have been approved are also included in the appendix.

. 1982 Radio Regulations, supra n. 1.

~ 102. Codding and Rutkowski, The __ International

) Ielecommunications Unjon In A Changing World 215, (1982).

- =]
- 103. Mili, International Jurisdiction in Telecommunication RO
ﬁ‘ Affajrs, 40 Telecommunications Journal 122, 181 & 287 (1973). e
!: LN - 1
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The Plenipotentiary Conference is the "supreme organ" of the
- ITU.IO4 It is composed of the delegations of ITU member

X countries.los The Conferences are supposed to be convened -

'(", L '.. e

every five to six years.106 The Conference is the "political

organ"” of the ITU.107 It determines the genqral’policies of the )
i ITU, setting guidelines for the other ITU bodies to follow

between Conferences, and is the only ITU body enpowered to

revise the ITU Convention.108 All decisions of the Conference

. are by majority vote. 07

Administrative Conferences are held at the world level, or in

- - - -

104. 1982 ITU Convention, supra n. 2, Art. 5(1).

105. Id. Art. 6.1.

- 106. JId. This schedule is not always met. The 1982 Nairobi R
s Conference, wes held nine vears after the preceeding ifj
- Malaga-Toremolinos Conference. At Nairobi, however, Article 6 T
r w3is amended to specifically state that the interval between _
Conferences will not exceed Six vears. The next .
Plenipotentiary Conference is scheduyled for 1989, '

107. Mili, supra n. 103, at 176.

108. 1982 ITU Convention, supra n. Z, Art. 6.2. Other .
- important functions of the Conference include the conclusijion or BRE:
- revision of agreements between the ITU and other international }i{
- crganizations; establishment of the ITU budget and fiscal N
- limits, election of the Secretary General, his Deputy, and ]
- members of the IFRB; and the handling of other e
) telecommunications questions as necessary. Jld. : ]
- 109. Id. Art. 77.14.
- 0
-, =9
i >

Se e el P e SN I S SRR D T T N Bt S A

., ..
* o . - . . Lot M e e L ot LT LI SO
I ACRIL I N A, "k PPl Sl A, S P A W W W AT, W T WAL AT T, D I, A, W S R PP LR O cada et adad oty v atnat e oty




i~ e, W

e e . .
e T et et . o« tp e et e . ... R S I P TN S
ERE R A L R R e W, T T e PR

A T L T T U SRR N I N N IV ) DI VAR S “
O T Syt Wl -0 0 Wi T Sl WP YT Y AL UL S, PP UL T T Th A T

one of the three ITU'Regions.llo These Conferences make the

detailed Regulations which govern the use of the geostationary
orbit and the radio spectrum. They are therefore of great
practical importance. Conferences also may adopt
Recommendations and Resolutions regarding the establishment of
procedures, study of certain matters, or convening of other
Conferences. Recommendations and Resolutions, in contrast to
Regulations, are not legally binding.111 A Regional
Administrative Radio Conference (RARC) may discuss only
telecommunications issues of & regional nature, and its
decisions must conform with the Regulations.112 The agenda of a
World Administrative Radio Conference (WAhC) may include the

complete or partial revision of the Regulations.113

One of thg important functions of a3 WARC is the allocation of

portions of the radio spectrum to the different
telecommunication services. Frequencies may be allocated to a
service on an exclusive or shared basis. If the allocation is

110. 1d. Art. 7.1. The three ITU Regions are: (1) Europe, N
Africa and the USSR, (2) Australia, Asia and the south Pacific; n
and (3) the Americas. 1982 Radio Regulations, supra n. 1, Art.

8, Nos. 393-95.

111, See Mili, supra n. 103, at 348; and Christol, TIhe
Lni i ] _Tel . ¢ Uni { 11 I ‘g 1]
of COuter Space, XXII Colloquium 35,42 (1977).

112 1962 ITU Convention, supra n. 2, Art. 7.3 (2).

113. 1d. Art. 7.
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' on a8 shared basis, two seryices may have equal rights, or there I
5{ may be a primary and secondary service. The allocation of }:
frequencies is so important that it has been referred to as the :j:
P |
"legislative process" of the ITU.114 Y
Since World War II, there have been three WARCs with broad .
a jurisdiction over the Regulations. These WARCs were held in B
1947 at Atlantic City, and in 1959 and 1979 at Geneva. Such
general WARCs are rare, and the next one is not expected until
;v 1999 . Specialized ccnferences with Jlimited jurisdiction over -
- -4
- parts of the Regulations are much more frequent. Specialized iﬁ
Conferences which have affected space telecommunications are: ﬂff
the Extraordinary Administrative Radio Conference of 1963; the —
=y
1971 WARC for Space Telecommunications; the 1974 WARC for 3;
Msritime Mobile Telecommunications, the 1977 WARC for Broadcast :ﬁ
Setellite Efervice, and the 1983 RARC for Broadcast Satellite ﬁ;ﬂ
- 4
s Service‘lls The next such specialized Conference will be the qﬂ
;f Space WARC. 11 ]
.'..._ .:1
> o]
-
114. Leive, supra n. 95, at 19. he
gﬁ 115 For a discussion of these Conferences, see infra Chapter T
N 4. -
116. An Administrative Conference may be called for by: (1) a
. Plenipotzntiary Conference;, (2) a recommendation of & previous
“ WARC if approved by the Administrative Council; (3) the request
f- of one-quarter of the members of the Union, or (4) a proposal
D by the Administrative Council. 1982 ITU Convention, supra n. . d
5 2, Art. 54.2(1). The Space WARC was called for by the 1979 WARC =
' and approved by the Administrative Council. S
T
-
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Conference decisions are made by majority vote of the ITU

delegates attending, with each nation having one vote.117 In

addition to ITU members, certain observers may attend the

conferences in an advisory capacity. These include observers !
from the U.N., certain regional and international organ-

izations, and recognized private operating agencies.118

Once decisions have been made, delegations are to conform to

them as far as possible.119 However, a Reservation may be made .f;j
to a decision if such decision would prevent a government from - w@
i
. #
approving the Regulations.120 The ability to make Reservations -

enable all governments to sign the Final Acts of a Conference
even jif they disagree with certain provisions and may not

follow them.121

The other periodically convened body of the ITU 1is the
Administrative Council. The Council is composed of 41 members

elected by the Plenipotentiary Conference "with due regard for

equitable distribution of the seats . . . among all regions of
117. Id. Art. 77.14.

118. Id. Art. 61.3.

' e
LR
YTV B S

119. Id. Art. 77.16(1).

120. 1d. Art. 77.16(2). In a Plenipotentiary Conference,
Reservations may also be made to a change in the Convention.
14,

ﬂ' 121 For a further discussion of the Reservation process, see

. Codding and Rutkowski, supra n. 102, at 211-213 & 217-218. iﬁﬂi
» - a1 -
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the wor_ld".122 It generally meets once a yvear for about three

weeks. It acts on behalf of the Plenipotentiary Conference

during the interval between Conierences.123

The Secretariat is a permanent and continuing body of the
ITU. It 1is headed by a Secretary-General who ensures the
administrative and financial regulations adopted by the
Administrative Council are carried out.124 The Secretariat is
responsible for a variety of functions which are crucial to the

smooth {functioning of the ITU.125

The other three permanent bodies of the ITU are the IFRB, the
CCIP, and the CCITT. These bodies perform very important

technical {functions. The CCIs are the "real technical organs

1z2. 1982 1TU Convention, supra n. 2, Art. 8.1(1).

123. 1d. Art. 8.3. The Council has three main duties. First,
it facilitates implementation of the Convention, Regulations,
and decisions of wvarious ITU conferences, and performs any
duties assigned by the Plenipotentiary Conference. Second, it
ensures efficient coordination of ITU work, and exercises

financial control over permanent ITU organs. Finally, it
determines the technical assistance policy, and promotes
international cooperation for provision of technical assistance
to the developing countries. Jd. Art. 8. See also Ccdding &

Rutkowski, supra n. 102, at 139-158.
124. 1982 ITU Convention, supra n. 2, Art. 9.1(3).

125. The Secretariat provides support services for
Plenipotentiary and Administrative Conferences, and for
meetings of the Administrative Council and Cecnsultative
Committees. It coordinates the flow of information dealing with
the work of the ITU and the international telecommunications
community in general. Additionally, it is the daily contact
point between the ITU and jts members.
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of the ITU", and constitute its "nucleus".126 The CCITT, being [~-Q

concerned with telephone and telegraph matters, is not ;i%é

significantly involved in Space WARC issues. The CCIR, lfsi

however, is very involved. :

The duties of the CCIR are to “study technical and operating

questions relating specifically to radio communication and to %: -4

issue recommendations on them".127 In conducting its studies :,f!

E

the CCIR must pay “due attention” to issues regarding the ‘

F "establishment, development and improvement of "-~Jl

f telecommunication in developing countries. ."128 Studies ;:;4
%: conducted by the CCIR serve as the basis for the technical

decisions of the Administrative Conferences, and often aid the

work of the IFRB. The CCIR consists of a Plenary Assembly with -‘m
a8 Director and a specialized stai{,129 and study groups set up i;;ﬁ
by the Assemblv.130 The Study Groups are assigned technical ;ﬁiQ
questions by the Assembly. The Study Groups generally form :—?
working parties to make in-depth examinations of different }
aspects of the questions assigned. The Study Groups prepare ?ﬁ:}

126. Mili, supra n. 103, at 562.
127. 1982 ITU Convention, supra n. 2, Art. 11.1(1),; see also ;?,1
U.N| Doc: 1017BPIIGO/19 (Augest 13, 19820 o leenmslase
128. 19&2 ITU Convention, supra n. 2, Art. 11.1 (3).

129. I1d. Art. 11.3(c).

130. 1d. Arts. 11.3(b) & 72.
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‘-i . raports and recommendations for the Assembly. Recommendations
approved by the Plenary Assembly, while not legally binding on
ITU members, .are "unjversally recognized and respected".131

Moreover, CCIR recommendations are important to the ITU

law-making process; they form the basis for the regulations

ultimately adopted by the Administrative Conferences.

E;? Of particular importance to the Space WARC is study group 4
},i on "Fixed Service Using Communication Satellites“, and its
t; Interim Working Party (IWP) 4/1 on "Technical Considerations
k.' Affecting the Efficient Use of the Geostationary Orbit". IWP

4/1 has primary responsibility for the CCIR’s preparation for

the Space WARC.132 It has prepared a provisional report for the

WARC which covers technical aspects and a range of possible

plans to ensure equitable access to the geostationary

orbit/spectrum resource.133

Participation in CCIR activities is open to a wide spectrum

of interested groups. These include all ITU member countries,

131. Mili, supra n. 103, at 565.

132. The 1979 WARC invited the CCIR to conduct preparatory
studies and provide the first session of the Space WARC with
technical information “concerning principles, criteria and
technical parameters including those required for planning
space services . . ." 1982 Radio Regulations, Supra n. 1, Res.
No. 3 (BP).

133. 1TU, Prouisijonal) Technical Report for WARC-84, CCIR Doc.
no 4/286-E, (June 12, 1981) fhereinafter cited as CCIR Space
WARC Reportl.
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private operating agencies recognized and approved by an ITU
member, international and regional telecommunication
organizations, and scientific or industrial organizations
engaged in the study of telecommunications problems or the
manufacture of telecommunications equipment.134 All

organizations other than members serve in an advisory capacity

only, except that a private operating agency may act on behalf -
135 '

of a member if the member so informs the CCIR.

hi The IFRB is the last of the permanent bodies of the ITU. It
is primarily involved with application of the Regulations

during the registration process through which nations receive

.- 134. 1982 ITU Convention, supra n. 2, Art. 68.
-l 135. 1d. Art. é8.

-I Although the CCIR studies and recommendations are of great

importance, its composition and working methods have been
criticized. In the Plenary Assemblies, and especially the
working groups, there is a lack of participation by developing
nations. For example, in the Nov. 1980 meeting of IWP 4/1 the
only developing nations sending representatives were PRrazil,
China, Columbia, India, Indonesia, and Papua New Guinea. CCIR
Space WARC Report, supra n. 133, Appendix I1I1. The failure to -
secure significant participation by developing countries is L
laid to two factors. First, due to the 1large number of
meetings and their highly technical nature, developing
countries often lack a sufficient number of experts to
participate. Second, where such technical expertise exists,
the financial resources to send representatives may not. While
solutions to this problem have been proposed,' the situation
remains unchanged. This has led to suspicion by developing
countries of CCIR work products. In the future, this situation o
could cause obstacles to the effective functioning of the ITU. “u
For a discussion of this problem and proposed solutions, see
Codding & Rutkowski, supra n. 102, at 102-105; and Jazkhu,
e Zupra n. 86, at 248-250.
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rights to interference-{free use of radio frequencies and

geostationary orbit locations.136 The main responsibility of

the Board is the orderly recording in the Master Frequency

Register of f{frequency assignments, and positions assigned

satellites in the geostationary orbit.137 Its duties also

include: (1) furnishing advice to ITU members "with a-view to
the equitable, effective and economical use of the
geostationary satellite orbit, taking into account the needs of
Members requiring assistance, the specific needs of developing

countries, as well as the special geographical situation of

.138

particular countries; (2) performing other duties related

to use of the gecostationary orbit/spectrum resource which are

assigned by an ITU Conference, or by the Administrative

136. This process is discussed, infra Section 3.1.

137 1982 1TU Convention, supra n. 2, Art. 10.4 (a) & (b). In
accomplishing the "task of recording frequencies and
geostationary orbital positions, the IFRB must make findings.
These findings determine, to a large extent, the legal]l status
of the information recorded, and require interpretation of the
ITU Convention and the Radio Regulations. In this respect the
IFRB functions in a quasi-judicial manner. In performing this
function the Board is guided by its Rules of Procedure, and
Technical Standards. The Standards are based on relevant Radio
Regulations, decisions of Administrative Conferences,
Reccmmendations cf the CCIR, and the state of the radio art.
1982 Radio Regulations, supra n. 1, Art. 13, No. 15&2.

138. 1982 ITU Convention, supra n. 2, Art. 10.3(c).
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ol Council; 3% and (3) providing technical assistance in _
X preparation for radio conferences to other ITU organs and
. 140

developing countries.

The IFRB has increasingly undertaken activities of a
developmental assistance nature. It provides advice to nations
on their f{requency management problems, including advice on
which frequencies and equipment would best meet their needs.

;- Additionally, due to the increasing complexity of the Radio

s Regulations, the IFRB is holding periodic seminars to assist

-i developing countries in their understanding of the ITU and the ﬂjﬁ
(- A
ji Regulations. Funds from the U. N. Development Program (UNDP) Eﬂq
=~ have been made available to increase the participation by the ?ﬁf

developing countries.141

> 139, 1d. Art. 10.3 (d). An example of such other duties is the e
. invitation to the IFRB by the 1979 WARC to participate in the e
o ground work for the Space WARC by carrying out technical RN
. preparations, and by preparing a report on the operation of -
relevant provisions of the Radio Regulations and difficulties e
o members may have incurred in gaining access to the
geostationary orbit/spectrum resource. 1982 Radio Regulations,

sSupra n. 1, Resolution No. 3. That report was to have been =
completed and circulated to administrations by Aug. 1984. See -
I1TU, Administrative Council RBesolution Neo  §9S, "World o
Administrative Radio Conference on the Use of the -
Geostationary-Satellite Orbit and the Planning of the Space
Services Utilizing It", at invites 1 (1963) (copy attached at
- appendix A) (hereinafter cited as Space WARC Agendal]. As of
o October 30, 1984, the report had not been circulated.

- Telephone interview with Harold G. Kimball, Executive Director fﬁ?
v for Space WARC, U.S5. Department of State (Oct. 30, 1984). -~
-~ '\
,f 140. 1982 ITU Convention, supra n. 2, Art. 10.3 (e).

- 141. Codding & Rutkowski, supra n. 102, at 125-126. RS
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The IFRB is composed of five individuals who are elected by :k!

the Plenipotentiary Conference in such a manner as to ensure ;f

“equitable distribution amongst the regions of the world".142 . a

LR
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This provides for a distribution of power between the developed
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and developing countries. Board members must be thoroughly ' '.5

R 'H .

qualified in the radio field, and have experience in the r-J

assignment and use of frequencies.l43 Members of the IFRB

.

0
2

serve not as representatives of their countries or regions, but ﬁi

as "custodians of an international public trust".144 Due to ?3

its independent character, equitable representation and

specific duties of assjsting developing countries, the Board is

perceived by many developing countries as a protector of their

interests.145
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In summary, the ITU is a complex organization with various

Vo e
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independent organs. At the Space WARC, the future credibility

A

I

of the ITU will be involved. As an organization, it has a

jreat interest in a successful Conference. Should important

space powers take significant Reservations to the Final Acts,

'
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g
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142. 1982 ITU Convention, supra n. 2, Art. 10.1.

143. 1d. Art. 57.1(1). ' ~

;ﬁ 144, Id. Art. 10.2. 1ITU member countries and other Board {ﬁ:
- members must respect the independent nature of the IFREB and not Ry
attempt to instruct or influence Board members. JId. Art. 57.4. |

oy 145. Codding & Rutkowski, supra n. 102, at 122. o




RN N L e L AR g S S A e g e el ST AU A S R B g Ae g B e 8 SR S St A et i

the Conference would be considered a failure. Thus, one can
expect ITU officials, especially members of the IFRB, will
exert their influence to obtain a result satisfactory to the

vast majority of members and to the space powers.

ﬁj In addition to the ITU, several other U.N. organs are

involved with issues relating to use of ¢the geostationary

ii orbit/spectrum resource. The General Assembly has elaborated
principles on the use of outer space in numerous
Resolutions.146 In 1961, the General Assembly wunanimously
ii passed Resolution No. 1721 which included a provision
1 erpressing the belief that "communication by means of
E: satellites should be available to the nations of the world as

- soon as practicable on a global and non-discriminatory basis

fé ."147 Other resolutions of similar import have

2

iz 146. The precise legal effect of U.N.G.A. Resolutions is un-
- settled N.M. Matte, Aerospace Law, Telecommunications
. Satellites 30 (1982). Nevertheless, Resolutions have

significant political importance at the very least.

147. U.N.G.A. Res. No . 1721 (XVI) of Dec. 20, 1961,
“International Co-operation in the Peaceful Uses of Outer
Space. "
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been passed.148

The U.N. Committee on the Peaceful Uses of Outer Space
(COPUOS) is the only intergovernmental body concerned
exclusively with all aspects of the peaceful uses of outer
space. Its Legal Sub-Committee has Dbeen responsible for the
drafting of most of the international agreements relating to
outer s»pu:e.”9 One issue on the COPUOS agenda is the
definition and/or delimitation of outer space including
questions relating to the geostationary orbit. COPUOS in
recent yvears, however, has been ineffective in resolving issues

on its agenda, and serjious doubts have been expressed about ijits

ability to cope with the legal questions arising from future

outer space actiqities.lso One would not, therefore, expect L
any agreement in COPUOS in the near future which could affect QE?
the Space WARC. )

148. Resolution. No. 2601 reaffirmed the principle of universal g
accessibility to communications satellites, and called upon -
states negotiating international agreements in this field to -
bear that principle in mind. U.N.G.A. Res. No. 2601 (1960). .
Resolution No. 1963 recognized the potential contribution of AR
communications satellites to the expansion of global :
telecommunications facilities and the possibiljties they offer
for increasing information flow and furthering U.N.

. e
Sl e e el e
. el
U "

objectives. U.N.G.A. Res. No. 1963 (1963). .

149. For detailed examination of the part played by COPUOS in N
the drafting of agreements, see Christol, IThe Modern wll
International Law of Quter Space (1982). B
150. Matte, Institutional Arrangements for Space Activities: An ]
Apprajsal, XXIV Colloquium 211, (1981). -}q
e
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The U.N. Educational, Scientific and Cultural Organization

(UNESCO) is also involved with issues related to the

i . geostationary orbit/spectrum resource. It is one of the chief .Yﬁ
- forums where developing countries have been making efforts ‘,fﬁ

toward the establishment of a "New International Communications __:;
E and Information Order."181 It has also conducted studies in : _:

developing countries relating to the use of satellite ;Zf

communications to assist in educational and cultural ,F
o development.152 ; §j
" -
g The U.N. Development Program (UNDP) provides fineancial f;é&
- assistance to developing countries for certain 5i;€
i telecommunication projects, and for feasibility, fellowship and —

training allowances. Assistance for projects is only available

to a requesting country that is capable and willing to

' contribute to the total cost.; UNDP funds are wunavailable to¢
; countries too poor to spend any of their money. Moreover,
f requests for financial assistance far exceed the available
» funds. >3

.‘-

- 151. See generally, UNESCO, Many Voices One World, Report by
- the International Commission for the Study of Communication
= Problems, (1980).

D

.. 152. See Matte, supra n. 10, at 42-3.

o 153. Matte, supra n. 146, at 39-40.
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Qi Nations which use satellites for telecommunications do so };3
. primarily through participation in ‘common user : J
organizations."154 While some of those nations have domestic &
systems of their own, they use common user organizations for 54
:I most of their international telecommunication needs. Although S
common user organizations will remain "“the major providers of
o satellite services now and in the future . . .“155 they are not e
= J
.. eligible for ITU membership and have "no direct administrative vy
T
or legal representation within the ITU."156 Common user S d
3 organizations may attend Administrative Conferences and CCIR 5
. —
i meetings as observers, and their interests in the Coordination "'—1
'»: ---------- ‘::::f}
- 154. A common user organization is "an organizaticn of two or ;ié
ll more ITU Administrations that jointly own and operate a —
- satellite system f{or their international and/or domestic
L requirements. " Dizard, Space WARC and the Role of T
- International Satellite Networks, 15 (1984). Most common user T
. organizations are designed to weigh the interests of their N
B members at least proportionately, if not equally. Levy, =0
' Anstitutional Perspectives on the Allocation of Space Orbital —
. Besources: The ITU, Common User Satellite Svstems and Bevond, o
L 16 Case W. Res. J. Int”1 L. 171, 178 (1984¢). 53}
fﬂ 155. Levy, supra n. 154, at 176. 3 N
o IR
). 156. Dizard, supra n. 154, at 9. ITU membership is limited to A
- nations. See supra n. 96. The paradox c¢f INTELSAT, the O
- largest single user of the geostationary orbit/spectrum :ﬂi
o resoyrce, not being eligible for ITU membership has bLeen e
N commented on. Jakhu recommends creation of an "associate R
2 membership” category in the ITU {for international organizations f’}
). such as INTELSAT. Jakhu, supra n. 66, at 224. ——
- 157. These processes are addressed infra Section 3.1. NN
.
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and Notification processesls' are handled by individual

w158

nations known as "Notifying Administrations. At the Space

WARC, common user organizations will be active observers and can
be expected to use their influence with their member nations to
further their interests at the WARC. The largest common user

crganization is INTELSAT.

2.3.1 INTELSAT

INTELSAT, the International Telecommunjications Satellite

Organization, was established in 1964, by the U.5. and ten

other nations.159 The tremendous success of INTELSAT has done

much to promote the use of satellites for telecommunications

throughout the wor]d.leo INTELSAT currently consists of 109

156. Djzard, supra n. 154, at 9. For example, all INTELSAT
satellites are registered with the IFRB by the U.S., on behalf
of INTELSAT.

159. Leive, Essentia] Features of INTELSAT: Applications for
the Future, 9 J. Space L. 45, 46 (1981).

160. For a history of the development of INTELSAT see Snow,
Lot i 1 G ia) Satellilf C . g E . !
Poljtical JIsspes of the Fjirst Decade of INTELSAT, (197¢), and
Matte, =zupra n. 146, at 108-141.
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;‘ member countries, and over 170 nations use INTELSAT

:ﬁg satellites.161 INTELSAT provides about two-thirds of the

world‘s public international telecommunication services, as

well as domestic telecommunication services for many
countries.162 With sixteen satellites in the geostationary
orbit and plans for more, it is the largest single user of the

geostationary orbit/spectrum r-esour-cea‘.163

INTELSAT created a3 new form of international organization.

E+— This form 1is fixed by two international agreements. The
}?_ INTELSAT Agreement is signed by sovereign states,164 and the
P e

P 161. 1983 INTELSAT Annual Report, supra n. 57, at 3.

EQ- 162. In 1984 INTELSAT was providing domestic service for 25
o nations. Pelton, Communications: Developing Nations Faster,
Rx. Satellite Communications 19 (July, 1984).

h 163. 1983 INTELSAT Annual Report, supra n. s?7, at 9. Six
SN INTELSAT V-A series satellites are scheduled for launch in

planned, with the first two in 1986. INTELSAT, lIntellink, Vol.
1, No. 18, at 1 (1983). At present, INTELSAT has "21 locations
in the (geostationary orbit) which are in various stages of
IFRB registration, for one or more series of INTELSAT
satellites. " INTELSAT, WARC-ORB-85/88, at 1 (1984) .
(unpublished document available from INTELSAT). As part of e
their plans, INTELSAT is establishing a8 new business service o
(IBS) which will carry video, audio, voice and data
information, and allow use of small earth stations located on R
or near customer premises. Godwin, TIhe Proposed ORION and ISI -]
Transatlantic Satellite Svstems: a Challenge to the Status Quo,. . oo
Jurimetrics, Vol. 24, No. 4, at 297, 302 (1984).

ol

AN 1984-85, and five new INTELSAT VI satellite launches are
|

r

164. "Agreement Relating to the International Satellite
Organization", Auvug. 21, 1971, 23 U.5.T. 3813, T.I.A.5. 7532
Chereinafter cited as INTELSAT Agreementl. This Agreement sets
forth the basic provisions, principles and structure of the
organization.
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Operating Agreement is signed by governments or their

designated public or private telecommunications entities.165

These agreements establish INTELSAT as both an international

governmental organization, and an international corporation

P .

: 165. INTELSAT Operating Agreement, T.I A.S. 7532 (1971). The l
[- Operating Agreement sets forth more detailed financial and ' :
f technical provisions. In most countries, the state exercises E
L monopoly control over telecommunications through a government ]

- department or ministry of "Post, Telegraph and Telephone“ .
L (PTT). The Operating Agreement is generally signed for such .

countries by their PTT. .In the U.S5., government monopoly over
{ telecommunications does not exist; the Communications Satellite
5 Corporation (COMSAT) signed the Operating Agreement for the
", U.s.

166. INTELSAT is organized into four bodies. The Assembly oOf
Parties consists of the states party to the INTELSAT Agreement.
In the Assembly each state has one equal vote. The Assembly
meets every two vears and primarily considers aspects of
interest to members as sovereign states. INTELSAT Agreement,
SuUpra n. 164, Art. VII.

The Meeting of Signatories consists of the Signatories to the

Operating Agreement. This body meets vyearly and considers N,
commercial matters which are of interest to the Signatories as
investors. As in the Assembly of Parties, each Signatory has
one equal vote. JId. Art. VIII.
The Board of Governors is the principal managing body of 1
INTELSAT. It meets at least four times a year and has 7f§3
responsibility for the ‘"design, development, <construction, T
establishment, operating and maintenance of the INTELSAT space ;}}ﬂ
segment and, . . . {or carrying out any other activities which ey
: are undertaken by INTELSAT." 1d. Art. X. It is composed of S
i[ Signatories with an investment share, individually or in
L groups, not less than a certain, annually determined minimum IR
5- level. The membership criteria are such that all regions of e
.j the world have a representative. The Board uses & weilighted AR
- voting procedure. Id. IO
Finally, there is an Executive Organ headed by a Director ‘1
General who is the INTELSAT Chief Executive and legal TR
representative. Id. Art. XI. The Executive Organ is located in DER

Washington, D.C., and manages the daily operations of INTELSAT.
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functioning on a commercial basis.166 Each INTELSAT Signatory

contributes to the capital requirements and receives a return

on its investment. Contribution and return is determined by

the concept of the "investment share". A Signatorie’s
investment share is proportional to its wutilization of the

INTELSAT space segment.l67

- INTELSAT’s main objective is provision of the space segment

required for international public telecommunication services to

- all areas of the world, on a commercial basis.168 ;
Approximately 80% of INTELSAT’s revenue is from international
telephone traf!ic.l69 INTELSAT earth stations are owned and

lil operated by the local entities, but INTELSAT -establishes ;
detailed specifications and operating rules.170 Domestic tele- ;-

communication services may be provided so long as they do not

impair INTELSAT’s main objective of international service.171 :

167 1d. Art. 6{(a). In 1982 each Signatory received a 15.9 %
return on their investment share; the target average is 14 ®%.
1983 INTELSAT Annual Report, supra n. 57, at 28.

168. INTELSAT Agreement, sSupra n. 164, Art. 1III (a). The
"space segment”" consists of "the telecommunications satellites,
and the tracking, telemetry, command, control, monitoring and -
related facilities and equipment required to support the -
operation of these satellites...”" Id. Art. 1 (h). -

169. 1983 INTELSAT Annual Report, supra n. S7, at 29.
170. Leive, The Intelsat Arrangements, in "Legal Implications
of Remote Sensing From Outer Space”, at 167 (Matte & DeSaussure

ed. 1976).

171. INTELSAT Agreement, supra n. 164, Art. III (c).
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The practice of leasing spare satellite transponder capacity

T,

T ' to states for domestic telecommunication started in 1975 with

service to Algeria.172 This practice expanded and over 25

states, mainly developing countries, now use INTELSAT f{or

domestic teletommunications.173 In recent vears, domestic

lease service revenues have accounted for approximately ten

ONe . AR
..’ T

percent of INTELSAT’s total revenue.174 Because the INTELSAT

satellites and earth stations were designed for international
telecommunications, however, INTELSAT is not technicallv well
suited to provide all the domestic telecommunications services

developing countries neec.l.‘l75

Originally, INTELSAT would not invest in new space segment
resources to provide for domestic capacitv.176 Recently,
INTELSAT has taken action that may lead to improved domestic
telecommunication services for developing nations. INTELSAT is

establishing two new systems. "Vista" will provide two-way,

thin-route, low-density telecommunication service to rural,

172. Pelton, supra n. 162, at 21.
173. 14.
174. 1983 INTELSAT Annual Report, supra n. 57, at 19.

175. For a description of a satellite telecommunication system
designed for service to rural areas, see jinfra n. 238.

176. Kelley, Ihe Present Status and Future Development of the
INTELSAT leased Svstem, in "A Collection of Technical Papers",
419, 422, AJIAA 8th Communications Satellite Conference (1980).
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isolated communities.177 "INTELNET" will provide one-way data

distribution to remote areas using microterminals as small] as

two feet.178

Another INTELSAT program that has proven beneficial to
developing countries is the Assistance and Development Program.
This program, which started in 1978, provides assistance to
INTELSAT Signatories and non-members on the design, planning,
construction and operation of earth station facilities. Over
60 countries have benefited from this proqram.”9 Under this
program, INTELSAT will provide assistance to countries for

implementation of Vista or INTELNET.IBO

Members of INTELSAT are not totally free to use or establish

domestic or international satellite telecommunications systems

of their own. A certain "priority" has been granted to the
177. Vista will provide communication for voice, telex,
teletvpe and low-speed data. It will allow domestic, regional
and international communication with remote areas. INTELSAT,

New Directions For  INTELSAT: Satellite Communications for
Revelopment, Chapter V (1984) (hereinafter <cited as New
Directions]. As part of this plan INTELSAT approved changes in
standards which will permjt use of smaller, less expensive
earth stations. Lowndes, supra n. 61.

178. New Directions, supra n. 177, at Chapt. VI.

179. 1983 INTELSAT Annual Report, supra n. 5§57, at 24. This
program is run by four full-time INTELSAT engineers, and has an
annual budge t of about $500,000. Montgomery, Algeria

Ezemplifies Telecommunications in Developing Nations, Satellite
Communications 16, (July, 1984).

180. New Directions, supra n. 177, Chapt. V.
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INTELSAT system by its members. IJn the Preamble to the

INTELSAT Agreement the parties expressed the goal of forming a

o
ta
«
o
..
-
.
g
o
o
o
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single global satellite telecommunications system. To achieve ;in

that goal, members accepted certain limitations on their right

to establish or use other sdtellite.services. Three classes of

satellite telecommunications services are recognized in the s
Agreement: domestic, international and speclallzed.181 Since :fi
the primary INTELSAT objective is the provision of if.
international services, limitations on the establishment or use ;;;

of non-INTELSAT satellites for donestic or specialized service
are the least restrictive. The member must merely consult with jf}
INTELSAT to ensure "technical compatibility" with the existing
and planned INTELSAT space seqment.laz On the other hand, a
member desiring to establish or use a non-INTELSAT satellite
for international service must consult to ensure technical
compatibility and to ensure such action will not cause
"significant economic harm" to the INTELSAT svstem.183 This

provision, whose main proponent was the U.S., was added due to

181, Specialized services include space research, N
meteorological and earth resource services. INTELSAT s

Agreement, supra n. 164, Art. 1 (1). NS
182. I1d. Art. XIV (c) & (e). This consultation is aimed at e
assessing potential interference to the INTELSAT system. gy
Galante, Intellink Vol. 1, No. 6, at 9 (1980). A number of such Tl
systems have successfully been coordinated. See Matte, supra T

n. 146, at 129-31.

183. INTELSAT Agreement, supra., n. 164, Art. XIV (d).
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a concern that establishment of other international or regional

systems could undermine the economic viability of INTELSAT.18¢ o

While the consultation procedure of Article XIV is mandatory, .

the obligation of a Signatory to comply with the findings of
185

(7 INTELSAT is not. INTELSAT merely makes recommendations.
The political force of such recommendations 'has never been

tested, because al)Jl systems submitted for consultation have

) been approved. 8 The non-INTELSAT satellite systems
- established for regional telecommunications have been on a oo
- Tt
- 164. See Matte, suora n. 146, at 134; and Statement of "
i Santiago Astrain, INTELSAT Director General, Hearings on ——
. International Communjications Services Before the Subcommittes T
e on Communications of the House Committee on Interstate and e
ot Eoreign Commerce, 95th Congress, 1st Sess., at 257 (1977). <
- Although the Agreement does not define "significant economic :f§
harm", a test is used which examines the potential impact on nsminad
INTELSAT costs and utilization charges, planning and ~-
3 operations, and the Signatories’ investment. See Matte, supra -
- n. 146, at 134.
i 185. INTELSAT Agreement, supra n. 164, Art. XIV. Nevertheless,

2 one unconfirmed report indicates INTELSAT may interpret a
: failure to follow such a recommendation as a breach of the
B INTELSAT Agreement. The report acknowledges this would be a
oS "long stretch". Intelsat Squabble, AWST, Sept. 17, 1984, at
e 15. A more realistic potential is that if a Signatory

o disregards a finding, the Assembly of Parties may conclude the

a S5ignatory should be "deemed to have withdrawn from Intelsat."” S
p_ Lowndes, Eutelsat Seeks Guarantee of Monopolv Inside FEurope, -
- AWST, Oct. 1, 1984, at 139, 142. Sl
- 166. As a result of consultation, however, India and Indonesia DA
T had to make certain changes in their systems. FEirst Report of S

the Advisory QCcmmittee for the 1985 UWARC on the use of the
g tati Satellif Orbit . i1 P ; . i1 3 .
, Services Utjlizing 1t, at 4-37 to 4-38 (1983) (available from
e FCC) (Chereinafter cited as 1983 U.5. WARC Reportl.
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small sdale and have not significantly detracted from potential

INTELSAT business.'®’  INTELSAT’s primacy in international

telecommunications has been unchallenged, and the system has

remained very successful.

INTELSAT s viability may be threatened, however, by proposals
currently before the FCC, which could result in the U.S5. being
the first INTELSAT member to permit international

telecommunication services in direct competition with

INTELSAT. 18% Both the INTELSAT Meeting of Signatories and the

Assembly of Parties have adopted unanimous resolutions directed

against such l.u:tions.”9 They are a clear sjignal that approval

of these proposals would be of great concern to most nations.

The developing countries are especially concerned. They

believe such competition would Jlead to price increases.190

Another serious concern is that if one nation permits

competition with INTELSAT on international routes, others,

187. For & discussion of systems coordinated under Art. XIV (d)
of the Agreement, see Matte, supra n. 146, at 135-39.

.

188. Klass, supra n. 77: and Godwin, supra n. 163, at 297.
189. Godwin, supra n. 163, at 331.

190. INTELSAT charges all users the same rate, whether on a
high-traffic route such as the transatlantic, or on a
lJow-traffic route typical of those used by developing
countries. Thus, there is cross-subsidization which helps the
developing countries. These countries believe that if INTELSAT
loses traffic on their most lucrative, high-density routes,
this subsidy will decrease or disappear. Another Dsregulation
Quandrv, AWST, Aug. 27, 1984, at 9 (editorial).
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particularly Japan and Western European countrijes, will

.
G

follow. This multiplication of international satellite

telecommunication systems would further exacerbate 33;

orbit/spectrum crowdinq.191 Regardless of the merits of these

' ' i s
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proposals, their approval, if it occurred prior to the Space

WARC, would have serious political effects.lqz

»i At the Space WARC INTELSAT will seek to ensure their

- continued access to the orbit/spectrum resource. INTELSAT will

12
.o . . )
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are all 1ITU uuember's.”3 In fact, efforts to secure that

194

ﬁ: also attempt to secure support from their member states, who .-
b

v

support have already begun.

191. Klass, supra n. 77, at 171.

192. Even if these proposals are not approved, concer